Due to inadequate savings and binding borrowing constraints, income volatility can make households in developing countries particularly susceptible to economic hardship. We examine the role of remittances in either alleviating or increasing household income volatility using Mexican household level data over the 2000 through 2008 period. We correct for reverse causality and endogeneity and find that while income smoothing does not appear to be the main motive for sending remittances in a non-negligible share of households, remittances do indeed smooth household income on average. Other variables surrounding income volatility are also considered and evaluated. Abstract: Due to inadequate savings and binding borrowing constraints, income volatility can make households in developing countries particularly susceptible to economic hardship. We examine the role of remittances in either alleviating or increasing household income volatility using Mexican household level data over the 2000 through 2008 period. We correct for reverse causality and endogeneity and find that while income smoothing does not appear to be the main motive for sending remittances in a non-negligible share of households, remittances do indeed smooth household income on average. Other variables surrounding income volatility are also considered and evaluated.
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I. Introduction
Income volatility is of paramount concern in many developing countries. Lack of reliable social insurance programs, inadequate liquid savings and binding borrowing constraints, particularly among poorer households, often translate into low living standards and poor prospects for escaping poverty. In that context, remittances could prove rather helpful given their potential to stabilize household income. After all, some researchers have noted that remittances appear to respond to and replace income shortfalls for families remaining back home (e.g. George R. C. Clarke and Scott Wallsten 2003, Dean Yang and HwaJung Choi 2007) . In those instances, in addition to responding to a one-time shock, remittances could help stabilize household income over time. Yet, a review of the literature suggests that income smoothing is not always the motive for sending money home. Remitting takes place for myriad reasons: to contribute toward family businesses, to take advantage of differential expected returns to investments in the home and host communities or to build good-will with the family back home (e.g. Catalina AmuedoDorantes and Susan Pozo 2006). Furthermore, many migrants simply remit a set fraction of their earnings, regardless of income variation back home. In those instances, remittances could result in more volatile, as opposed to smoother, household income streams in the home country. Such a pattern could increase the exposure to economic hardship of households with inadequate savings and with borrowing constraints -often the case of remittance-receiving households.
In this paper, we seek to learn about the determinants of household income volatility in a developing country, such as Mexico, placing special emphasis on the potential role of remittances in either alleviating or increasing household income volatility.
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II. Data
We use data from Figure 1 . Households to the right of zero are estimated to experience higher income volatility following the receipt of remittances, whereas households to the left of zero display lower income volatility. The histogram reveals the great diversity in the impact of remittances on household income volatility. Unlike the summary volatility statistics reported earlier, the predicted and actual income volatility figures pre and post remittance receipt now uncover the suggestion that slightly more than half (54 percent) of remittance-receiving households enjoy lower income volatility following the receipt of these money flows. 4 The difference is statistically different from zero. 5 The out-of-sample prediction methodology predicts the volatility of I t u using: (a) the estimated coefficients from an equation explaining the volatility of the I t series for the 115,846 nonrecipient households, along with (b) the mean values for the remaining 7,387 remittancereceiving households in our sample of the household level characteristics (shown in Table 2 ), state and year fixed effects, and state-time trends included in the estimated equation for part (a).
III. Methodology
While informative, the descriptive evidence from above only helps establish correlations between remittances and household income volatility. ) Second, remittance income may be subject to the classical errors-in-variables problem due to the six-month period for which we have information on remittance receipts. To address these concerns, we estimate equation (1) using instrumental variable methods. We instrument for remittance income using information on the unemployment rate and unemployment rate volatility in U.S. states that are the likely destinations of Mexican emigrants. The rationale for our choice of instruments lays on the expectation that unemployment rates and their volatility in U.S. destinations for Mexican emigrants are likely to be highly correlated to their employment prospects and remittance outflows. constitute valid instruments, they also need to be uncorrelated to the error term in the main regression. Our identifying assumption is that U.S. labor market conditions over the past sixmonths do not affect household income volatility experienced by Mexican households over the same time period other than via their remittance inflows. Over-identification tests suggest that the instruments are exogenous. Nevertheless, we foresee some shortcomings in our choice of instruments that we address in our analysis.
First, the instruments may be correlated to unobserved household characteristics possibly impacting income volatility, such as household wealth, a variable that is lacking in the ENIGH.
Better-to-do households may have been historically more likely to place migrants in U.S. states with lower unemployment rates and volatility. To address this concern, we include information on the educational attainment and employment of household members (both highly correlated to household wealth) in our least parsimonious model specification.
A second possible threat to the validity of our instruments is that, owing to close ties between the Mexican and U.S. economies, unemployment in destination states in the U.S. may be correlated to Mexican economic conditions impacting Mexican households' income volatility.
To address this, we include Mexican state and year fixed-effects, along with Mexican state-level time trends, to account for state-specific characteristics, as well as economy-wide and state-specific business cycles. In our final specification we include information on the state's manufacturing production to further account for time-varying economic conditions at the state level.
A third concern with our instruments is that they could be related to Mexican migration and, in particular, to return migration at the household level. Summing up, the unemployment rate and unemployment rate volatility in U.S. states that are the likely destinations of Mexican emigrants perform well and can also be considered reasonable instruments for the remittance inflows received by Mexican households.
IV. Results
Estimation results are displayed in Table 2 . Because of the arguably endogeneity of some regressors, we estimate three different specifications that sequentially add household level and state level characteristics to better gauge how they impact our estimates. In particular, our first specification only includes information on remittances, state and year fixed-effects, and state-level time trends. We subsequently add household characteristics in specification (2), and information on aggregate state-level manufacturing production in specification (3). An endogeneity test of remittance inflows reveals that, regardless of the specification being used, remittances are endogenous to household income volatility; hence, we instrument for remittances using the monthly weighted U.S state unemployment rate series and its volatility. First-stage regression results are reported at the bottom of Table 2 . The joint F-tests reveal that the instruments are highly correlated to remittances. 8 Additionally, over-identification tests indicate that the instruments can be considered exogenous.
What are our key findings? First, remittances seem to reduce household income volatility by a similar amount regardless of the model specification being used. A 5,000 peso increment in remittances over the past six months (an additional USS 83 per month) reduces household income volatility anywhere between 0.32 of a standard deviation in specification (1) and 0.34 of a standard deviation in specification (3). Stronger results are found when we restrict our sample to households more likely to be at risk in the midst of higher income volatility, as would be the case 8 of households who consume all their incomes over the past quarter. 9 Second, the estimates reveal some of the circumstances surrounding higher levels of household income volatility. In particular, female-headed households and larger households appear more prone to experiencing greater income volatility. The same is true of households located in rural areas, typically more exposed to seasonal variations in agriculture production. In contrast, the presence of young children, as well as the educational attainment and employment of household members, are inversely related to household income volatility. This may be due to the extended government programs targeting the well-being of young children (e.g. Oportunidades) and the ability of households with more educated or working individuals to weather economic shocks.
V. Summary and Conclusions
Due to inadequate savings and binding borrowing constraints, household income volatility can make households in developing countries particularly susceptible to economic hardship.
We uncover some of the circumstances leading to higher household income volatility, such as being a female-headed or larger-sized household, having fewer educated or employed household members, or residing in a rural locality. Households with such characteristics seem to be most vulnerable to income volatility. Yet, remittances appear to have the potential to partially address that problem by stabilizing income flows. Indeed, while income smoothing does not appear to be the main motive for sending remittances in a non-negligible share of households, remittances are found to generally smooth household income. In fact, this is especially true among households unable to save and thus expected to be at greater risk in the midst of higher income volatility. Overall, the findings can prove helpful in anticipating higher income volatility and in design- Notes: ***Significant at the 1 percent level or better, **significant at 5 percent level or better and *significant at the 10 percent level or better. The regressions also include a constant, Mexican state dummies, year dummies and Mexican state time trends.
